Background: Progressive macular hypomelanosis (PMH) is a disease of unclear etiology. Propionbacterium acnes (P. acnes) was claimed to be an etiological factor. Objectives: The purpose of this study was to document the clinicopathological features of PMH in Egyptian patients and to evaluate the therapeutic outcome. Methods: Patients with clinical features of PMH were recruited. Wood's lamp examination, skin scrapings for fungi, and skin biopsy specimens were obtained. Biopsies were stained with hematoxylin and eosin, PAS, Fontana-Masson, and S100 protein. Patients received either narrow-band UVB (nbUVB) or nbUVB plus daily topical clindamycin 1% and benzoyl peroxide gel 5% (bcUVB). The period of active treatment was 14 weeks followed by a follow-up period of 24 weeks. Results: Twenty-nine patients were included. Microscopic evaluation of skin biopsy specimens showed no significant differences between lesional and normal skin. Fontana-Masson stained sections showed overall reduction of melanin granules in the basal layer of lesional skin only and S100 staining did not detect significant differences in the number of melanocytes in lesional and normal skin. Nearly complete repigmentation was reported in 10 patients treated with bcUVB compared to 9 patients treated with nbUVb with no significant differences between both groups after 14 weeks. Only 2 patients in each group retained the pigmentation and the remaining patients returned to the baseline color before treatment. Conclusions: This study documented the clinicopathological features of PMH among Egyptians. No permanently effective treatment is available. Further studies are needed to prove or disprove the pathogenic role of P. acnes in PMH.
Introduction
Progressive macular hypomelanosis (PMH) is not a common skin disorder but it may be only rarely recognized. it is often mistaken for pityriasis versicolor and pityriasis alba. Various authors have written about similar skin disorders, referring to them by different names, but we believe that all these similar disorders are part of the same entity. The current term "progressive macular hypomelanosis" was coined by Guillet et al [1] following a study in the French West indies concerning this condition in Black adults of mixed ethnic origin. Subsequently, additional cases were reported from other parts of the world [2] [3] [4] .
PMH is characterized by ill-defined nummular, non-scaly hypopigmented spots on the trunk, often confluent in and around the midline, and rarely extending to the proximal extremities and neck/head region. There is normal sensation without any history of itching, pain, or preceding infection, trauma or inflammation [1] [2] [3] [4] [5] . PMH has a worldwide distribution; however, it is more often identified in Black people living in or originating from tropical countries [1] [2] [3] [4] [5] . it is also more often seen in young females [1, 2, 4, 5] . However, one study reported a higher frequency in males [3] .
The natural history of PMH is stable disease or perhaps slow progression over decades, with spontaneous disappearance after mid-life [1, 2, 4] . However, others have reported that spontaneous regression does not occur and that the hypomelanosis remains stable for many years [3, 5] .
Extensive pityriasis alba is probably identical with PMH, and discontinuation of use of the former term was suggested on the grounds that extensive pityriasis alba is histologically and clinically different from classical pityriasis alba, which is basically an eczematous type of disorder [6] .
PMH is characterized histologically by diminished pigment in the epidermis and a normal-looking dermis [1, 4] .
Electron microscopy shows a shift from large melanosomes in normal-looking skin to small aggregated, membranebound melanosomes in hypopigmented skin [1, 4] . PMH should be differentiated from other disorders with hypopigmentation on the trunk, such as pityriasis versicolor, mycosis fungoides, vitiligo, leprosy, pityriasis alba, and postinflammatory hypopigmentation [1] [2] [3] [4] [5] [6] .
The etiology of this condition is uncertain, although Westerhof et al recently incriminated Propionobacterium acnes [5] . PMH appears to progress to some extent over months to years and then becomes relatively static. in patients with dark skin types, PMH may be distressing because the contrast between normal skin and hypopigmented macules makes the lesions appear more prominent and the patients feel socially awkward [1] [2] [3] [4] .
No consistently effective therapy is known, but lesions may spontaneously be resolved. However, there are few reports of repigmentation after narrow band UVB [7, 8] , combination of sunlight and oral tetracycline (case report) [9] , combination of UVA1 plus topical clindamycin and benzoyl peroxide (45 patients) [10] , or combination of topical benzoyl peroxide and oral doxycycline (case report) [11] .
The purpose of this study was to document the clinicopathological features of PMH in Egyptian patients, and to evaluate the therapeutic outcome.
Material and methods
Patients, who were at least 16 years of age, presenting to Dermatology Clinic of Mansoura University Hospital, Mansoura, Egypt with acquired, hypopigmented, discrete or confluent macules larger than 1 cm in diameter, with normal sensation, consistent with the clinical features of PMH described by Gullet et al [1, 2] were selected. Thirty-five patients fulfilling these criteria were enrolled in this study during the period of February 2006 to January 2010. Patients were excluded if their hypopigmentation was associated with or the result of a specific disease at the site, such as pityriasis versicolor, 
statistical analysis
The subjective assessment scores of the patients' dermatologists and assistants were analyzed by comparing the scores of both treatment groups. Normal skin: S100 stained section shows no difference in the number of melanocytes in the normal-appearing skin and the hypopigmented skin in Figure 6 (S100, 20x). 
Results
Thirty-five patients met our inclusion criteria for diagnosis of PMH. Six patients were lost to follow-up and excluded from the analysis. The remaining 29 patients (7 men and 22 women) completed all the investigations and treatment course (active treatment and follow-up). Table 1 There was no spongiosis, inflammatory infiltrate, or epidermotropism in any case. S100 staining did not detect significant differences in the number of melanocytes in lesional and normal-appearing skin (Figures 6, 7) . Fontana-Masson stained sections showed overall reduction of melanin granules in the basal cell layer of lesional skin compared to normal adjacent normal-appearing skin (Figures 8, 9 ). Sections stained with PAS did not show any spores or hyphae in the stratum corneum or pilosebaceous ducts.
The external dermatologist scored the bcUVB-treated group slightly higher than the nbUVb-treated group. Complete or nearly complete repigmentation was reported in 10 patients in the bcUVB-treated group compared to 9 patients in the nbUVb-treated group with no significant differences between both treatment groups after 14 weeks of treatment (P > 0.05). At the end of follow-up (at 38 weeks), only two patients in the nbUVb-treated group and two patients in the bcUVB-treated group retained the pigmentation acquired by treatment, and the remaining patients (seven in the nbUVb group and eight in the bcUVB group) returned to baseline color with loss of pigmentation acquired by treatment. is not a well-recognized entity in clinical practice in many parts of the world, possibly because the initial publications on this subject were not in English. Multiple synonyms, including PMH [1] , progressive macular confluent hypomelanosis [3] , cutis trunci variata [12] , progressive and confluent hypomelanosis of the melanodermic metis [2] nummular and confluent hypomelanosis of the trunk [13] , and idiopathic multiple large macules [14] add to the confusion. Similarly, Lernia and ricci [15] and relyveld et al [6] concluded that the condition described by Zaynoun and coworkers [16] as extensive pityriasis alba cannot be differentiated from progressive and extensive hypomelanosis described by Guillet et al [1, 2] . Progressive macular hypomelanosis is a disease of unknown etiology. Several theories have been proposed regarding its etiology, including that of its being a genodermatosis [1, 2] , or that it is related to P. acnes [5] . Westerhoff, relyveld, and others published a study in 2004 demonstrating a relationship between the hypopigmented macules and P. acnes [5] . Their study included eight patients with biopsy specimens taken of normal and affected skin, and the presence of bacteria was determined by examining fluorescent and non-fluorescent hair follicles using a Wood's lamp and by anaerobic culture. Affected skin fluoresced on Wood's lamp evaluation in all eight patients and culture showed evidence of P. acnes on specimens in all but one patient. Normal skin specimens did not show evidence of any bacteria [5] .
Successful treatment of PMH has eluded practitioners.
Topical steroids and anti-fungals were generally unsuccessful in many of our patients, similar to the findings in other reports. if Westerhoff et al are correct about P. acnes playing a role, specifically that P. acnes inhibits melanogenesis, then antibiotics such as topical clindamycin or the oral tetracyclines should, in theory, be effective. in 2006 [10] , relyveld and others (including Westerhoff) reported that UVA irradiation in combination with benzoyl peroxide 5% hydrogel in the morning and clindamycin 1% lotion at night for 14 weeks was more effective than UVA irradiation plus topical steroid for repigmentation in patients with PMH [10] . However, they limited the post-treatment follow-up period to 12
weeks only with no long-term follow-up data.
To our knowledge, there is no available data about the prevalence of PMH in Egypt. We think that it is not a rare condition in clinical practice, but commonly misdiagnosed and under-reported by treating physicians. in our hospital, the total number of patients with PMH was greater than the number recruited for the study, because several were excluded due to the refusal of a skin biopsy or due to the presence of unrelated concomitant diseases.
We found that PMH is a disorder of adolescents and young adults with strong female preponderance (76%), as previously reported [1] [2] [3] [4] [5] . The age of our patients ranged between 16 and 37 years with no cases reported in the elderly, as noted in other studies. This finding supported that PMH is not a progressive disorder as expected from the nomenclature of the disease. Therefore, the term "progressive" in PMH may be erroneous because the condition does not progress in most patients and regresses spontaneously after many years, as reported by other authors [4] .
We could not identify any definite causative factor(s).
Exposure to natural sunlight may enhance the visual demarcation between lesional and nonlesional skin, indicating that PMH lesions tan poorly as reported in a study in Singapore [4] . in contrast to this observation, temporary repigmentation after natural sun exposure or narrowband UVB has been reported in other studies, including our study [7] [8] [9] .
All of our patients were Egyptians with no parental consanguinity or racial mixing. Thus, it is clear that PMH can occur in any race, and not only in mixed Negroid subjects as reported previously by Guillet et al [1] .
in this study, histological examination demonstrated decreased melanization of the basal layer in lesions of PMH as compared to normal skin. This difference was illustrated with Fontana-Masson stain. S100 staining did not detect significant differences in the number of melanocytes in lesional and normal-appearing skin. There was no spongiosis, inflammatory infiltrate, or epidermotropism in any case. Our results
were consistent with previous studies [1] [2] [3] [4] [5] . Electron microscopic studies [4, 17] revealed that hypopigmentation in PMH seems to be the result of an altered melanogenesis based on a decrease in melanin formation and a change in the distribution of melanosomes. in lesional skin of PMH patients less melanized aggregated melanosomes instead of single, mature melanosomes are transferred from melanocytes to keratinocytes [4, 17] . This results in a decrease of epidermal melanin [4, 17] . A hypothetical factor produced by P. acnes may be responsible for abnormal melaogenesis, as suggested by the authors who claimed that this organism may have a role in pathogenesis of PMH [5, 17] . The clinical observations that PMH fades over time and that it is not found in the elderly suggest that the inhibitory effect on melanogenesis in the lesional skin of those patients is not permanent [4, 5] .
PMH is known to be recalcitrant to treatment. Few reports claimed the effectiveness of regimentation after narrow band UVB [7, 8] , combination of sunlight and oral tetracycline (case report) [9] , combination of UVA1 plus topical clindamycin and benzoyl peroxide (45 patients) [10] , or combination of topical benzoyl peroxide and oral doxycycline (case report) [11] . However, long-term follow-up data are lacking in all studies, and the maximum follow-up duration in most studies was three months.
in our work, we divided the patients randomly into two groups: the first group received narrow-band UVB treatment and the other group received the same regimen of the first group (narrow-band UVB treatment) plus daily topical clindamycin solution 1% in the morning and benzoyl peroxide gel 5% in the evening. Active treatment was continued for 14 weeks followed by a follow-up treatment-free period of 24 weeks, which is nearly double the follow-up period in the relyveld et al study [10] . At the end of active treatment period, total repigmentation was obtained in 10/15 patients in the bcUVB group compared to 8/14 in the nbUVB group with no significant difference between both groups. These results were nearly similar to relyveld et al [10] who used a combination of UVA1 plus topical measures against P.acne (clindamycin and benzoyl peroxide). However, our results were dramatically different from the last authors at the end of follow-up period. relyveld et al [10] reported that most of their patients retained the pigmentation at the end of a follow-up period of 12 weeks. in our work, we extended the follow-up period to 24 weeks and we found that most of our patients in both groups lost the pigmentation acquired by treatment in both groups. These results do not support the pathogenic role of P. acnes in PMH as claimed by Westerhoff and his team. However, regrowth of P. acnes may provide an explanation for loss of pigmentation acquired in treatment.
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Conclusion
Progressive macular hypomelanosis is a disease of unclear etiology that is often misdiagnosed and difficult to treat. 
